SUPPLEMENTAL EXPERIMENTAL PROCEDURES

Western blotting
Cells were extracted in RIPA lysis buffer (NEB) supplemented with protease inhibitors (Sigma). Western blots were performed using standard procedures. 
Immunohistochemistry and in situ hybridisation
Tissue was fixed overnight in 10% neutral buffered formalin, briefly washed with PBS and transferred into 70% ethanol, processed and embedded into paraffin. Sections were cut at 4 m for H&E staining and immunohistochemistry using an antibody against B220 (BD Pharmingen), CD3 (Dako), Mac2 (Cedarlane) and Ig2b (BD Pharmingen). Samples analysed for atmin RNA by in situ hybridisation were processed as described above by the Experimental HistoPathology Unit at the LRI.
Immunofluorescence
Purified B cells were adhered onto slides that had been pre-coated with polylysine and stained as described previously (Loizou et al., 2004) . The antibody used was ATM P-S1981-FITC (10H11.E12) from LSBio and H2AX (ser139) clone JBW301 biotin conjugate (from Millipore) followed by staining with an anti-streptavidin-PE (BD Pharmingen). Fixed cells were counterstained with DAPI.
Metaphase FISH
Purified B cells were stimulated as described above with LPS/IL4 for 3 days and then arrested with Colcemid (Invitrogen) at a final concentration of 0.12ug/ml for 3 hours. For FISH, metaphase spreads were prepared using standard procedures and then probed with BAC RP24-258E20 (containing C-C of the Igh locus) directly labelled with alexa-555 (Invitrogen), a FITC labelled telomere-repeat specific peptide nucleic acid (PNA) probe (Panagene), and a chromosome 12 paint probe labelled with biotin (Cambio Starfish) and detected with streptavidin alexa-647. Metaphases were imaged using a Metasystems metafer automated capture system and counted manually using Volocity software (Improvision). 
3D interphase FISH
3D FISH for
Mulitplex-Fluorescence In Situ Hybridization (M-FISH)
Metaphase spreads were prepared as for metaphase FISH. Mouse 21 colour M-FISH paint was made essentially following the "pooling" strategy described GAPDH-R 5'-CGAAGGTGGAAGAGTGGGAG-3'
For the analysis of ATMIN RNA levels in B cells of ATMIN 
Switch junction analysis
Splenic B cells from four mice of each genotype were stimulated for 4 days with LPS and IL4 following which DNA was extracted and S1-S junctions were amplified essentially as described (Martomo et al., 2004; Martomo et al., 2006) . The following primers were used: for the  switch region the first forward primer is 5'-AGATAAAATGGATACCTCAG-3' and second forward primer is 5'-ACTCTAGATGGTTTTTAATGGTGGGTTT-3'. For the 1 switch region the first reverse primer is 5'-CAATTAGCTCCTGCTCTTCTGTGG -3'
and second reverse primer is 5'-ACGAATTCAGCTCCTGCTCTTCTGTGG-3'.
Nested PCR was done using Expand Long Template PCR System (Roche).
The first amplification was 30 cycles in which the first 10 cycles were done at an annealing temperature of 55C for 30 sec, and extension at 68C for 1 min.
This was followed by another 20 cycles using the same conditions except for an extension time of 2.5 min. The second PCR was done as the first except the annealing temperature was changed to 58C. PCR products of 1000-500bp were then cloned into pGEM-T Easy (Promega) and sequenced.
Hypermutation analysis
Germinal centre CD45R ( 
